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It has previously been determined that male dragonflies 
occupying the most suitable territory within a habitat 
have a higher flight-muscle ratio (FMR) than those 
occupying poor territories, but it is unknown how this 
increased FMR relates to their flight patterns. This study 
examined the flight patterns of dragonflies engaged in 
aerial territory battles to investigate differences in 
maneuverability between winners and losers. 3D video 
data of dragonflies interacting in a natural habitat was 
analyzed for territorial flights. Winners showed a lower 
maximum angular velocity compared to losers.
Abstract
• Three GoPro Hero 4 cameras were set up so that the 
fields of view overlapped to film tall cat tails in a pond 
in Esmont, VA that had high dragonfly activity.
• The videos were digitized using Argus to track flights 
in a 3D field.
• The filming volume was 8 cubic meters, with a frame 
rate of 120 fps.
• We used reaction lag to determine chasers, who we 
assumed to be the winners in conspecific chases. 5  
Methods
• Both velocity and acceleration of winners was very 
similar to losers, suggesting no benefit to these values 
from a high FMR.
• Maximum angular velocity was higher in losers, 
perhaps because dragonflies holding territories have 
been observed “corralling” other males away. 5  
ConclusionIntroduction
• To attract females, male dragonflies attempt to hold the 
best territory in their habitat. 1
• Males with high energy reserves (fat content) can 
better defend a territory. 2
• Males with a higher flight-muscle ratio can better 
defend territory and have a higher rate of mating 
success. 3
• Long-term territoriality and mating success is positively 
correlated with muscle power output. 4
• As of now, there is no research that investigates the 
link between flight muscle ratio and aerial 
maneuverability in male dragonflies.
• Winners and losers had a similar median (p=0.89) and 
maximum velocity. (p=0.93)
• Losers and winners had a similar median acceleration 
(p=0.59) and maximum acceleration. (p=0.45)
• Median angular velocity was similar for both winners 
and losers (p=0.44), and losers had a maximum 
angular velocity higher than winners. (p=0.004)
• Losers had a similar turning radius to winners. 
(p=0.72)
Results
Figure 1. Velocity, acceleration and maneuverability of interacting pairs. Interacting 
male dragonflies (n=3 pairs) were evaluated for maneuverability based on median and 
maximum velocity (A,B), median and maximum acceleration (C,D), median and 
maximum angular velocity (E,F), and minimum turning radius (G). Blue bars denote 
winners and orange bars denote losers.
• From these results, a higher FMR does not significantly 
influence acceleration or velocity.
• While turning radius was similar between winners and 
losers, we determined that losers have a significantly 
higher maximum angular velocity.
• Unexpected values could be a result of behavior used 
by winning males that was not investigated in this 
experiment.
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